The development of uterine pathologies usually involves transvaginal ultrasonography, possibly supplemented by hysteroscopy. Recent technical developments in ultrasound have given rise to a new exploration technique: hysterosonography or ultrasound with contrast enhancement. Hysterosonography has emerged today in the study of the uterine cavity with a precise analysis of the endometrial mucosa and related pathologies. Objectives: To determine the contribution of hysterosonography in uterine cavity pathologies, and appraise the performance of this examination in the evaluation of the uterine cavity by comparing it to vaginal ultrasound and diagnostic hysteroscopy. A retrospective study of 39 hysterosonography examinations was performed in the Gynecology and Obstetrics Department of Farhat Hached University Hospital Center, Sousse, Tunisia. Included in the study were patients suffering from infertility. During the period of the clinical trial, 39 patients were potential candidates for this study. The mean age of the patients was 31.5 years. In case of hypofertility associated with endometrial polyps, the hysterosonography/histology concordance was of 51.4% (13/24). The statistical values of the hysterosonography were: sensitivity: 76.9%, specificity: 27.2%, VPP: 55.5%, and VPN: 50%. In case of uterine malformation, hysterosonography allowed the diagnosis to be made in three cases, with a sensitivity of 100%, but the number of these abnormalities was limited and the statistical value was low. In clinical practice, combining hysterosonography with transvaginal ultrasound may increase the sensitivity of the latter, thus avoiding How to cite this paper: Briki, R., Cherif, O., Chachia, S., Bibi, M., Boughizane, S., Khlifi, A. and Khairi, H. (2018 
Introduction
The study of the endometrium and the uterine cavity has largely benefited from the contribution of transvaginal ultrasound, which is currently the first-line examination in the exploration of abnormal uterine bleeding, pelvic pain and infertility. If this vaginal ultrasound allows a satisfactory study of the uterine cavity and the surrounding myometrium which in the majority of cases are due to the natural contrast of the endometrium, the interpretation of the uterine lining may be difficult, and other investigations may have to be conducted. Thus, the hysteroscopy will be carried out in second intention. In fact, hysteroscopy allows a direct visualization of the uterine cavity and the realization of specimens of the endometrium for histological study. Known since 1981 [1] , hysterosonography has now gained some notoriety. The idea was suggested by the observation of small fluid laminae in menopausal women. The presence of this physiological fluid, in case of old menopause, allows a perfect study of the cavity [2] [3] . The injection into the uterine cavity of a contrast agent under echography control makes it possible to distend and provide an artificial contrast allowing better visualization of the endometrium and endocavitary abnormalities. The important number of these explorations has led to a multiplication of its prescriptions, which are often redundant [4] [5] . In our context, hysterosonography seems to be a practical and interesting examination of the endometrial lesions due to its technical and financial accessibility. In order to study its contribution to the pathologies of the uterine cavity in case of infertility, we carried out this prospective study. The main objective of the present study is to evaluate the diagnostic performance of hysterosonography in the evaluation of the uterine cavity as compared to vaginal echography and hysteroscopy, which are considered to be the reference examination when it comes to exploring the uterine cavity.
Methods

1) Study design
This is a retrospective clinical study conducted in our Gynecology-Obstetric department at Farhat Hached University Hospital Center. Sousse, Tunisia, from January 1st, 2016 to November 30th, 2016. 
4) Evaluation methods
We evaluated the diagnostic value of hysterosonography by calculating sensitivity (SEN), specificity (SP), positive predictive value (VPP), and negative predictive value (VPN). Sensitivity favored in our study as hysterosonography is considered to be an orientation test. A sensitivity greater than/or equal to 80% is considered excellent [6] . We also studied the concordance between the results of the hysterosonography, the results of the hysteroscopy, and the histology finding.
5) Statistical analysis
The statistical analysis was carried out using the software Statistica 6.1 (Stat Soft, France). For the quantitative variables, the results were expressed in averages and their standard deviations. Qualitative variables were expressed in percentages and frequencies. The processing of the data was carried out as follows:
• The t-test was used to analyze the effect of the variables.
• All statistical tests were considered significant with a probability value of less than 0.05 (p < 0.05).
Statistical methods for the evaluation of radiological complementary examinations were sensitivity, specificity and positive and negative predictive values.
All patients gave her informed written consent. This study was approved by the Human research Ethics Committee, the University of Medicine of Sousse, Tunisia.
Results
During the period of the clinical trial, 39 patients were potential candidates for this study. The mean age of the patients was 31.5 years.
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Regarding hysterosonography, no complication whether infectious or hemorrhagic were observed during the examination. For hysteroscopy, a case of hemorrhage was noted in relation to a cervical tear that was repaired and had a favorable evolution. In this group, hysterosonography was normal in 13 cases and pathological in 28 patients. The results of Hysterography are resumed in Table 1 .
1) Case of the endometrial polyp
In case of subfertility associated with endometrial polyps, the hysterosonography/histology concordance is of 51.4% (13/24) . The statistical values of the hysterosonography were: sensitivity: 76.9%, specificity: 27.2%, VPP: 55.5%, and VPN: 50%. The Confrontation Hysterosonography and Histology in case of hypofertility associated with a polyp of the endometrium is summarized in Table  2 .
2) Case of intracavitarymyoma The match between hysterosonography and histology is, in this context and particularly this association, 60% (9/15). The statistical values of the hysterosonography were: sensitivity: 54.5%, specificity: 75%, VPP: 85.7%, and VPN: 37.5%. Table 3 resumes the confrontation Hysterosonography and Histology in Table 1 . Results of hysterosonography in case of infertility.
Hysterosonography
Number of case
Normal endometrium 33
Hypertrophy of the endometrium 3
Polyp of the endometrium 18
Intracavitary myoma 7
Uterine malformation 3
Uterine synechia 0 3) In case of uterine malformation Hysterosonography allowed the diagnosis to be made in three cases, with a sensitivity of 100%, but the number of these abnormalities is limited and the statistical value is low.
Discussion
Infertility is an important indication for hysterosonography in our department, with 39 candidates, and a frequency of 59%.The use of hysterosonography in these patients led to the etiological diagnosis with an excellent sensitivity and specificity of 81.8% and 91.7%, respectively. The correlation with hysteroscopy is good, 87.9% of cases, which is consistent with rates reported by most authors. El Sherbiny [7] , who conducted a study on 180 women and investigated intrauterine lesions using hysterosonography in women with hypofertility, reported a sensitivity of 75% and a specificity of 100%. Bignol [8] found a sensitivity and specificity of 98% and 83%, respectively, in a study carried out on 346 patients.
However, in a study performed on 77 hypo fertile women, Ahmadi et al. [9] was able to diagnose 124 uterine abnormalities in a set of 133 revealed during hysteroscopy; the sensitivity was 68.4% and the specificity was 96.3%. In two similar studies, Guven et al. [10] found sensitivity of 90% and specificity of 40%, while Acholonu et al. [11] found a sensitivity of 81.8% and a specificity of 93.8%. Hysterosonography has also shown interesting results in verifying the integrity of the uterine cavity in hypo fertile women candidates for assisted reproductive technology (PMA). Indeed, in a series of candidates for In Vitro Fertilization (IVF), Ayida et al. [12] found 42% of intra-uterine lesions detected via hysteroscopy. The impact of endocavitary abnormalities and the benefit of their management on embryonic implantation rates are the subject of numerous studies.
Their results, although sometimes divergent, justify carrying out an exploration of the uterine cavity within the framework of an AMP technique or in case of repeated failures of implantation in IVF. In spite of a first uterine assessment carried out before any management in AMP, we found about 50% of morphological or histological uterine lesion during the failure of implantation [13] [14] .
Several studies have demonstrated a decrease in the rate of implantation in the presence of intrauterine abnormalities in patients with repeated implantation failures [15] and an improvement in the rate of pregnancy around 55% after treatment [15] [16] [17] . The exploration of the uterine cavity is essential to detect any abnormalities. Hysterosonography allows a significant improvement in diagnostic accuracy compared to conventional 2D vaginal ultrasound. Thus, in a study by Ayida et al. [12] , the authors compare the contribution of hysterosonography and hysteroscopy in the detection of intrauterine lesions before IVF.
They found a sensitivity of hysterosonography of 87.5%, a specificity of 100%, a VPP of 100% and a VPN of 91.6%. The two lesions unrecognized by hysterosonography in this study were minor lesions: minor synechia and submucosal fi- 
2) Tubular permeability
Tubal permeability disorders play a role in 12 -33% of infertile couples [22] .
Its evaluation is the basis for therapeutic decision: in the absence of permeable proboscis, the couples are oriented directly towards the IVF, while less severe alternatives are possible in the opposite case. Evaluation is systematic prior to any intervention which could create the need for a simple, rapid and well tolerated technique [23] . The diagnostic interest of hysterosonosalpingography, was studied in the Maheux-Lacroix meta-analysis published in 2014 [24] . contrast ultrasonography and hysterosalpingography were both compared with laparoscopy-EB, giving no significant difference between these two techniques in terms of sensitivity and specificity (P 0.4). Thus, hysterosonography may also be proposed to evaluate tubal permeability. The use of a balloon catheter and a positive contrast agent facilitates this study [25] . Indeed, the diagnostic profitability of the hysterosonography is considered average with a physiological saline, of the order of 79% [25] . Note that several authors assume that 3D hysterosonography improves the diagnostic performance of hysterosonography [25] . In a prospective study carried out on 268 patients, 3D hysterosonography improved the performance of hysterosonography in the diagnosis of endo-uterine pathologies. In fact the sensitivity rose from 93.6% to 97.9% and the specificity from 97.3% to 100%. This technique increased the visualization sensitivity of uterine synechiae and decreased examination time and patient discomfort [26] . Moreover, according to Panchal [27] , the 3D mode has several advantages ; the re- 
Conclusions
These conclusions highlight the essential role of hysterosonography in the exploration of endo-uterine anomalies, since it reliably assesses the size, the location and the number of intracavitary lesions and their types, and provides an indication of the most appropriate treatment.
In clinical practice, coupling hysterosonography to endovaginal ultrasonography may increase sensitivity, avoiding unnecessary diagnostic hysteroscopies, a test that is not devoid of morbidity. On the other hand, its contribution in the exploration of tubal permeability remains controversial because it has proved not only to have limitations but also not to be very reproducible.
